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* - V ^ y U V 3t t BBS* L fcrt* <b * V> £ffl 

ItlSvy^. b A* 8KlTOX1-£wi:*4#® 

tzT y i<>y*Mi-Zklz£-?X, mmt^izm^^^ 

h - ><D^rmim<mxi-i>^t tin, *m w 

3 ] 1 * tz 14 2 SMRO^-jfrfcfcStlllBS 

4 ] 1 t tz li 2 fE«0*g#&«@8& 
iSB^Sliii^ffiKis^T , WEfiflt^i^iii l 0~ 

5 ] ts#« i * 2 ffi«©*-«fr*maii& 
< jpx-r ««b t * m x. £ t * #m t -f *> *mit&® 

[W#«8] *mft.*7^±.\,zTe.J8LZtitzUVXYJ* 

9- xn-^^m^rhmMk, HIttcu v#*jaw- 

jit sr^aii-*^«^*aii»^e^»3i^fio 

[0 0 0 1 ] 
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[0 0 0 2] 

3z\,Z*)Vify7 4&M<D?iL$L\Z&iX*>tzhZtl 
Xis >K *<D<pXi>jt*m^tzy * h 'J Ji, 

[0003] ti^, #«#««[UKStl0^ttt|<k 

Lv>0. 1 fi m\Z'M\^X^Z> 0 LtJ-U 7*F'JVi r 97 

i-C% 0. 1 /imyo-b^lCiJV^-Ct^* PJV/57^ 
[0 0 0 4] 

**S*$ft-&-*-C, ± 1 0%Jin r <O^-&'*7->'*;5*3l 

m&&m®mgiWte>®mi) t 3m<owf-®&mizit5Lt 

[0 0 0 5] L^L^* t 'b. *aif^WLfct 
tci&i:, fajx.ifO. 1 4 ^ mT'n-fe^irfflia^ 'J 5 >^ 
M^Sltsi, o. i 4 ±0. o 2 ^ m<r>mJL*r&.iM. 

1 0±0. 0 2 ^miii^ ¥^ft(4«a< 'i* fc^cO^N* 

Kifpx. « i i: h \zm L < ^ 4 £ t *«#x e> HZ . 
[0 0 0 6] ^%^<OSfi*)li, 7* h 'J 7^57 ^ <D» 
fSPl#-e^4 **/MlDX-+tt 1 O fc«v»JDX-tffi** 
L, 1-tt^5 7**«± l 0%JAT<OUy^ Y 
*Qftv^±.\zW>&i-&Zk<DX $ZWfii&®:-t * 

CI ^1 i <^> © 

[0007] ^^oMie^*ba f i--f-c»'ftb^>§Wt«r* 
*wn®<D%i&ii tvmttwwfrbWh friz 

[0 0 0 8] 

(l) *%w<D*mft&m®&gim.<ow&j5&\i.. *m 

(CUV (Ultraviolet) 7t«r.8?.WL'fc7!l J t3^ W«rfflv» 
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tzTv i/>r£tki- Zk\Z£oX, &4 <0^ y rf±ff>M 

feuv^ )• '< 9 - ~s <r>^m*m<miL-t z> i><r>x$>h 0 
[0 0 0 9] ( 2 ) *£!8<G#*#««E&£fi«>3aiI 

K„ mm » U U V * L # e> * V" > £ ffl 7 y v 

[ooio] ( 3 ) *%^o^«:*aii]f&sfi<osajt 
nrfB (i) itzit (2) fia«to#«#*«n]B& 

SiiCio-C, ySSfcli^jjfrftUffilBUv;*. r- 

[ooii] ( 4 ) *&w<v*m&mm®mmm.<Dmm. 

ffiB (1) (2) KttO¥i»#*«EB& 

v»r» t&fE#»#*-x;Mii i o~ 
i 5 ot:asoiajsn«^$ix*i!><o-c*-5o 

[0012] ( 5 ) *§tW<v*m&&m®t&3iW:<D$l& 
*SI±, 1515 (1) Sfcll (2) fB«©¥*#*«IDg& 

««ojajfi^ttn^v»r, ffrfiB^gfl^^c^^K-v 

»cm tio L /wltflB U V jfc i>WM S it h t © T * 

[0013] ( 6 ) *SSIS©¥*#*fS(lB&i£E<0§!ii 
^feli, WIB (1) ifcli (2) fBScO^jg^auK 

[ooi4] ( 7 ) *5tw<o*mit&ft®mmm.<owm 

[0015] (8) *&w<n*m#-&m®&$im.owtm. 
mm*, ^m^^±izm^nfzu^^ b^9~> 
e>^&imfc-fz>WLmt, mm#nzuvitzmML%tf 
hj-^s'sim^tcT-y'syyzm-tztizX'zx, mm 

[ooi6] o) *&w<D*®#.&m®B&mm.<omi!k 
*ttti, frifi (7) ttzii (8) tm<o*m#.&m®m 
mm<Dm&mmzis\<*x , * y ymt tzammftizmm 
u v * h /< 9 - v <r>m it* * sg-r a «Eife3»*«fe o rv 

[0 0 17] ±mLtz^iZXtHS, 7 * h >) 7^7 7 

•< <r>mmmx'®:-t z^hmn^xr^ s *tt w 
umm&Hzt&fcztifz&tfmbtihvx, 
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[0 0 18] 

[0 0 19] *$tW<DMm<DMmx$>&&Msi9-><D 

<r> ® as $• la w -t & tz tb <d& si \z id v » x m - m m % *r -r * 

[0020] t-r, Kskwtjfmojj&mx&zxv z > 
>vtm*m\ kZ7?i-tTMm*m^xmm'tz>o 

[oo2i] *atb\z, *m&vx-^<o%mitz[t&m<D 
mvozi&jiL, m.fe&m&<D-?A9s<9-><7j¥m>fc7 

inn d§i o o) o 

[0 0 2 2] X.IZ, fe*fMa90ttfco£4^V*9.x." 
ICla]^^^ (Spin Coating) ffitrioT, 1 — 2 /i mO 
20 h l/y^ h =£rJ*i— \zmm-$-h (Ifii 0 

1) o i<0^ft»±, #-^'?^NSr^e>^-^ ->^±U 
S^, W>**l<*l~5mlg J KTffiTL7l-&, 
x^* 2 0 0 0~ 5 0 0 0 r pmTie?^ \s*J*Y 

[0 0 2 3] ^CtC, f*lt©Uy^ MIC#<*Sil 

s-^-^-r* (igi o 2) o 

30 [0 0 2 4] ^-jg^^^^NS-ff^O^* 

t^izm^mmjtmmiz-b -y v l, jE5t^ffi«-&*>-* 

Sr=ff-2^^, fflx.l?*ft* (i«l) , U--f*j6t«— ^ 
B#Wfi?.W LX-?x?;*9->*±Ul'is-z. Hz 

(181 0 3) o 
[0 0 2 5] ^ftffi^+^^i^co^MtcfgT 

[ZX^X, UiSX Y/<9->tiWf&2tiZ (IglO 
4) „ ^X, 1 2 Otiit^-i' L 

«r[6]±$-a-^ (ISl 0 5) o 

[0 0 2 6] &^x, &j%m&mx'*m&7^^<oftm 

(ISl 06) , $ b\zMx.\£ mms EM (Sc 
anning Electron Microscope) ^fflv^l/y^ — 
xo^&mfE.ifto (111 0 7) o cw^-ffiiffl^ii, 

^rTlBtS^riio 
[0 0 2 7] IHie^-ffiifiiJ^tzi5V^T, UvX h -> 
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9->\ZAV 5 >r%Mi1&ir (Xgl0 8) o 

fi) fciRKL (IS1 0 8a), I£5c1-* (IS 1 0 8 
b) o ±IBa»^ti. 0iJxlf^ffli-iS3fe*fe 

Zo com, ¥&#>*j^£ iio~i5 oricin^ 

L, #^^^^±0^- ^-/^IClCUV (Ultra Viole 
t) ft*HSS*Lfc#fj*VV«rfflv>*:7-;' v v^tJfcl" 

X-+8c**iIE-$-<& (1110 8 c) o Z.<OT <y*s>?lz 

[0 0 2 81 Uv*. h iJDX^-ffi&ffilEL*: 

ffK, -Nijg^^i^NXO^^yftlcVvX h/^- 
109) , 

[0 0 2 9] BI214, 3. >y®m\zi>h h/< 

t&)x.l4*0. 1 4±0. 0 2 i um<D*&-g\ &4<D1- vrf 
SfcJfci" fc> -tOJnX^tfttiO. 1 0±0. 0 1 ^mfcfc 

*), i^imi/y; h/^^-xoijpx^tftwT 

lS>lit£#*>0. 0 4 /imffl<-C# , ft;*? ^ * 

<>*tjl 0%gJSi:-r*C t**T-^*o 
[0 0 3 0] ^rlSElKOXSl 0 7K£lt£Uv 

3r<Of yy[:WLt©*fi^tt J: <, £«D*§£\ BIB 

iai oigi o sicim** 1 ; ^ v^a-eii, 

f - ? -f\z Jgffl & ft-S 7y y>^fit |q— <0 T •> v > 

[0 0 3 1 ] 2 fc, HirCB 1 Wig 1 0 7 ©U^ r-y< 
* - > (D^&mfe b *U5g, # J: imnSHI 1 OI8 1 0 8 

4- -« L T =fT ? - i: W T § * £ fit x. tzgiW. * ffl v» T 
(> J: v>„ 

[0032] 03ii, utrtaia 1 oig io8wj?> 

rSfliST-ffl V> * U V fttg-fc ;W C E 0-tA>m&?>—m Z 7fi 

-tmmm-e&Zo mm^^r, ni^iss> 2 am 

2&«, 3 14B3&, 4{iftmSH, 5l4UVft, 614^ 

7X7, 7i±mffi. sum , mfci§. 9w%mm* 1014 
sw^ffi, 1 1 iisim^-c**So 

[0 0 3 3] ?iSlg«l tSiS2&«2 tOHtClSlfb 

*u pgg3-c^$^^fitm^Ffl4 y^x^&m^ 

«fcoTUV3fc5 ft OtK SB (Hg) , 

(Kr) , T^a-V (Ar) , +-t/> (Xe) 
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itztt**> (Ne) * % &*VM±«l;K.'b«OzS-g-;*f*j6* 
3c«S*fCV>* 0 ft^£«l4 «r#tr&lg«l £f&2& 
«2 t<n&mt$)l 0 O/nniS-C^io 
[0 0 3 4] $1&«1 OSEHKI4, fJfB&m^K 4 K 

X7 6 *3S£ fcKiioai 7 **IS»t f> flTfc 
»K iOm®7*aoTSim*®8**®fi£$tVTiJl), 

s t, i- i co^m^e 8 1= iiftiiK 9 $ 

•)> ^1^«1 tlsi^lw-e-oSffilciiy^X-re*-^ 

cos^msi 0 im<?xm%,fcm 1 i^s£$ii.Tv^ 

S. femora 4 K»£LfcU V5t5 li. 

-&^2&«2^t>^»)m$ti.T, *m#-v^±.i,zmki 

[0 0 3 5] H4ti, -^iS^^i^XtcUVBSW^^fd 
^ftcO— ■Plj^^i-t Ct^J, 124 (a) lil^OUV 
^-t^coES^r^'tTffiBl, 111 4 (b) liUVflB.fttc 

^i-^EI^ab^o 0 4 (a) 4", JB*»»tO^?^>^ 

§ ««-«±flMt»***W W tt v» U V 5t«-fe jut * 4 o 
Jfc, i4 (a) *<D.6i8U;i\ U VitW-t^C E ic^g 

[0 0 3 6] 0 4i:itJ: ; 5i:> vF'J'-^^ciEtS 
*i7tH*<ouV;ftai!-fc;vcEti:7*;i'^i 2icJ:ori» 

StiT^jg^i/N 1 4<0±^^ISfiS*xTv^ o UV 
*iK-t ;u C E Offl4 <0^c % £ 14 y t lilJIB] 
* 0 ^-(^^iyN 1 4 14, t-h^r— >'l 5H:f* 
30 tiX&*), Z<DK- VXt-V 1 5 \zS.<iX*mfoV3- 

^ 1 4 oiasfigjWfrtLfco 

[0 0 3 7] 15 1:, U vmttLfzigi&isZtfUVmM 

hlf\zm^<r>V- Htt^«?ajKi:OKI#Sr^-ro B5 
IC^i^tw, UVi»L/:i^7'r»7*aaijJ: 
tfUV.Bgl^L^v^^-OT ^ v>^ii««4-5-*t-Pit*« 

^•), U- Mtl4S«raS**ffi:< &&Kt£oT*£ < ^ 
* 0 i*t«tO, *m#-<}^ 1 4 <DiajKl4U- KJt**^: 

40 § < tfiasstti. Wx.i4*i 1 0- 1 5 cceEKis^s 

tlZ> e 

[0 0 3 8] ^tc, ^liifew^w^'j $ >y&tijzm 

fflLfcCMOS (Complementary Metal Oxide Semicond 
uctor ) *<0$i&Jj&*W\6 1 4 fcfflv^TfBf 

JLmiz&mLtze Q n linf t^;HM I SFE 

T (Metal Insulator Semiconductor Field Effect Tra 
nsistor ) , Qplipf t^JUMI SFETt?A*. 
so [0 0 3 9] if> m6iZ7ik1-i.7\z, Wx.l4"pi!!W^. 
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gffi5>»J a 4 2 1 S-ffiSti. * 

£<73**#g«2 1 £&SttbLT*<OiciEKI&J¥0. 
0 l^mg«^»v-i6'fbv , J3V)g2 2S:»fi£L> #;v> 
-C-5-OjLJSKlb^W^fflJSg (Chemical Vapor Deposit 
ion ; C V D) ftT&JPO. 1 mgS©Mv 'J 3 

-ftv 'J 3 VK 2 3 , BMfc-> 'J 3 >flg 2 2 j3 «fc Of**** 
«2 1 t«*K9-f ^yT>7irZZ t IZX *) , 
Kffiifte¥*#&K 2 1 KgtSO. 3 5 ml«OfH' 
AEt*2 4 a^JgfiK-t^o io 
[0 0 4 01 &'J >M*Av*ft:*.x.7 Fx»f> 

^•CS-fki/'J 3>I2 3«-Kt*L/c«, HD7fcjjr*-J:d 
fc, *»**«2 UiKCVDtt-CJftttLfcMftS/Ua 
>R2 4btx?f;t?^, Sfcfrfl&aWKflW (Ch 
emical Mechanical Polishing ; CMP) ffiTWJg L 
T, 2 4a Ort»KlMb5/ 'J a >K 2 4 b * 

SticCJ: o ** 

**«2 ami o o ox:-?t zt^x 9, 

**4MW*2 4 a KSi&i2^*:gSMfcv'J 3 »S2 4 b * 

[0 0 4 1 ] ****«2 KOnff^JHM I 

SFETQnMfMi:plCx;i,2 5 il&l&l- htz*> 
O^Dy^^vftAL, pft^JUMISFETQ 
p3^JSE«J*(- nl')xjv2 6 *WtWL-tZ>tz*b<r>i) >«"f 

OOkeV, K-Xf2Xl 0i3cm-2-CftAL, ±!E 
'J >l±, WxlJjlAx*^^- 5 0 0 k e V, K-Xft 
3 X 1 013 c m -2taAt5. 

[0 0 4 2] El 8 K^-f J: 7 K, 2 1 

Sr^K-fbtr, pS'>x)V2 5i5J:y t nI'>x)l/2 6« 30 
f*l?n^Ii:y-Hfcg!l2 7 *ift4 nmSlt©S 
*-C»J3SLfcffc, CVDft-e#^y | Jn>l2 8t* 

[0 0 4 3]#v>t\ DS7Hft. «itf'Jvt-f*> 
JT*>52s*^J: •? nf t*JHM I S F E T Q n 79*Jfcj£ S 
ftS«^ fl B B y'j3>l2 8^iAL« &>tpl 

jumisfetqp imfiL s *is a •> y 3 

±eica-ft->y 3>R2 9&Jt«-r* 0 40 

[0 0 4 4] ^tC, nff^^iMISFETQni'J: 
tfp^**;H3MI SFETQp <OY— h^gfr^JSEf 

[0 0 4 5 1 21\ ****«2 1 (Dmwitcimwv 

2 1 H^-^^SS-Jfe-to 

[0 0 4 61 ^<0'\k. ¥*#&«2 U7*Fv^^t 
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ftofcffe* fllxtf&gO. 2 4 8 ^m«0Kr F-x*->vU 

- -9-* * -5cb# m m I* L T T * ? 1 1 * - > * & # ft * o 
[0 0 4 7] B9C, S*Xgt?«ffli-*«|/hSI^S3t 
gfi3 0O-^trffl#H^i- o HHIfciJUT, 3 1 14, 

If 5 - 8 W >*<r> v y 3 V JM& A4»* h tt 
tfi^, 3 2liKrFx+y7V-f, 3 3, 3 4 l±S 
Hm. 3 5 ti'f 3 6\±&&m. 3 7 (±3 

V-fV^-UVX, 3 8(i7* hv^^^«#LT^4 
< 1 1 Z^fa\~Wm~*Sf&ti:-**?*fry. 3 9»±«g/h 
S^P>Xt*4„ 4 OI4*jgflc* 1 «rK«i--& 
^x/Nff^ 4 l»±Zi»&S>£ (SSS^lSj) « 4 2li 
X«$i6 (*¥«^|SJ) . 4 3 1* Y (**M 
-C$>»), ±IBX 4 2 ££KX YZ^f 

[0 0 4 8] K3fcKB£LTIi, KrFx^->7l/-f3 
2*t>HJ^lf-A4-2ft^S#i3 3, 3 4Tfltfrt: 
4 >t7\»-*.Z 5 t^mfUictMt 

A=SrffilfT53ISl{03>T'>^-u>X3 7*iLt 
tt« y* SMt5^SJO#fe^/jNS«l'>X3 

[0 0 4 9] gft&li. 3SftiS«r**#^«2 1<0$M 

temiftotz&t. ft*t?wj>^, EHEejss-a^w^ 
[0050] Miem i -las tm^rmmLtz* 

->4 4 0flDl^-i££*fIE1-*.I tie J: »), P«P1#T 

•+ft/<7^ + /6*± 1 0%mTtcJtp£t>n/>:Uv^ 
->4 4 a Zmf&T&o 
[0 0 5 1] Uv^. h^<^->4 4 atv^^t 

Lt> ^b-> y 3 > >K 2 9 is <fc v y 3 >Jg 2 

8 in^x^f-i'/u El l o ktf1-j: ^ ir, a-fbv-y 
3>|g2 9^c,4*4r-r >^jp£#J12 9 a^J:#|£S 
v'J 3>K2 8 IzX-oXmmZtlZY- YW.m4 5 £3g 

[0 0 5 2] ^(C, ±|£Wv^ |-^^->44 a£Bfc* 
L?tm, n!-)xjU2 6S-Uv^ UltSo/;^ n ^ 
t^JUMI SFETQnCy- hm«4 5S-7^^t 
Lt P a')x;V2 5»CnM^*Bte, CTxIfflt^S-i^A 
U nff^Jl'lMISFETQnWV-X, Kl"f > 
<7)-SB«r«fi£i--&S:igJS<On- S***^«4 6 a SrB 
*i"Ao pS>)x;V2 5JUy^hgtaot 

pf f^;HMISFETQp©y-Hffi4 5i 
v^i'tLTnl')xjP2 6i:pI^*E!ft, v 
ittfv >*m\L. pft^JUMISFETQpOV 
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7 a Sr^fiSti-^o 

[0053] iios, mi i 

2 1±KC VDi£T*»L*:®Mbv'J 3>K£R I E 

(Reactive Ion Etching) ttmtt*?t>/Lt, 
nft^iUMI S F E TQ n <DY— hmffi4 5i3J:c/ 
pf t^-MM I S F E T Q p <OY— YW.W.4 5<D*tl 
■FtKDm&lz-*)- 4 K-* *-;w^.-^--9-4 8 *J&l&-t2>o 

[0 0 5 4] ^tc. B 1 2 IC^i-i ? K, nlfx;v2 
6 fcUf* h&-T?«ofc&, nft^JUMISFET 
Q n <oy— VUM4 5 fcitf-^-f K* 4 
8^v^^tLt, pl')i;l'2 5 K ngR^ISK -POx. 
IfWfcSAU nft^JHMISFETQn»V- 
X, Kl/-f XOftKO -SB £J§5iS,K<On + 12** 

#$H£4 6 b*®j£1".&o HHIfc, pSi'>^^2 5 4-U 
h^-Caofc^ pftMMISFETQpm 
h«®4 5*3^^*^ K"> * — JVX^— -9" 4 8 Srv 
Antt, nl')x*2 6i:pS^» fllx.tfV;' 
fl:**n>£r$CAL> pf + *)HMI SFETQpWV 

K W vcoffeco-^*#j£1-*;isS,£<opt 
3Jt#fB«4 7 b£JKj£1-*o 

[0 0 5 5] JJ$3 0- 5 0 nmaSWf-*' >flg 

S:^;<7^'J>7ffiS)tliCVDffii:J:ot#$M« 

2 1±Ki|*Uft, SfSIStf6 0 0-7 0 0t 
gJK<o^a*#^:«:»«2 lrcffcu *v>-?*Kj£;<<o 

2 1 \zmtZ.b iZXoX, mi 3K^i"«fc 
^K. nf^^*IMISFETQn(On*I«ftS 
It 4 6 bco*ffi. iJiyfp-^-V^^MM I SFETQp 
<0 p ♦ M*&itmi& 4 7b co*® * V v 'J -9- A KR 
4 9 Sr^-f^o 

[0 0 5 6] HI 4 u^i-i o IC> ¥&#&«2 

l±KJSH*£iliffil5 OiMWLLtz^ WvXh/<*-> 

SFETQnWn* Sf^-fl^ttU 6 b CO* 

ffinsait^tLfcf-^ vv';*^ k^4 9, texvp** 

* ;H2M ISFETQpCOp + M-¥-jg#SBi£ 4 7b CO* 
m^&Vhiitz** >*s*)*M Kit 4 9 
? h*-;l<5 In, 5 1 p£ga?l1-£o HI^I±L 
&v>**> W*\Z?- YW&4 5 ICJt-t-'&n >9 9 h*~ 

[0 0 5 7] -f-co&, JgH5*&iiSM5 OcoXJfK&gJK, 

-*5 1n, 5 1 pcOF«9£&K&Ji|J&*rSi6S£*-/7^5 
2 «r«J«Lfcft, /f F.fl*e*51g5 0<O±@»C*aL/w#® 
l*X7fV^LTE^ 5 3 ZBm?i>Z.tiZ£ »K 
CMO S f^W *o 
[0 0 5 8] fcis, ^Hiftco^^-Cli^ Mi:Kr Fx 
*->-7U-->f*ffiW.:7j<, A r Fx+y7l/-f Jfcli 
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